The coagulopathy of childhood leukemia. Thrombin activation or primary fibrinolysis?
Little information is available on the prevalence and etiology of the coagulopathy present in some children with acute leukemia at disease presentation. We studied 102 children with newly diagnosed acute leukemia (50 retrospective: Group A; and 52 prospective: Group B) with prothrombin time (PT), partial thromboplastin time (PTT), thrombin time (TT), fibrinogen (FIB), and fibrin degradation products (FDP). All patients in Group B also had assessment of thrombin activation by measurement of the crosslinked fibrin fragment, D-dimer, and of primary fibrinolysis with the B beta 1-42 peptide. Additionally, ten patients from Group B had Factors II, V, VII, and X measured, and eight of these patients had measurement of tissue factor from sonicated bone marrow cells. Thirty-two percent of Group A and 40% of Group B had totally normal coagulation studies, whereas 20% of Group A and 10% of Group B had a severe coagulopathy on disease presentation. A high percentage of both groups had elevated PT (Group A, 52%; Group B, 27%) and increased FDP (Group A, 39%; Group B, 25%). In Group B, 38% of the patients had a positive D-dimer, whereas only 4% of this prospective group had an elevated B beta 1-42 peptide (P less than 0.00001). Nine of ten patients with a positive D-dimer had low levels of one or more of the extrinsic pathway factors. Three of four patients with the highest tissue factor levels were of monocytoid leukemia cell type. These data indicate that the coagulopathy associated with acute leukemia of childhood is usually mediated by thrombin activation.